(19) 



J) 



EuropMlsches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(ID EP 0 668 646 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
16.04.2003 Bulletin 2003/16 

(21) Application number 95300815.8 

(22) Date of filing: 09.02.1995 



(51) mt CI7: H02H 5/04, H05B 1/02, 
H05B 3/34 



(54) Improvements in or relating to electrically heated panels 

Verbesserungen an elektrisch geheizten Flachenheizelementen 
Perfectionnements relatifs aux panneaux chauffants electriques 



CD 

CD 

CD 

00 
CD 
CD 

o 

CL 
LU 



(84) Designated Contracting States: 
DE ES FR IT NL PT 

(30) Priority: 22.02.1994 GB 9403338 

(43) Date of publication of application: 
23.08.1995 Bulletin 1995/34 

(73) Proprietor: IMETEC S.p.A. 
Azzano S.P., Bergamo (IT) 



(72) Inventor: Cole, Graham Malcolm 

Sway, Lymlngton, Hampshire S041 6BQ (GB) 

(74) Representative: Bailey, Richard Alan et al 
Marks & Clerk, 
27 Imperial Square 
Cheltenham, GL50 1RQ (GB) 



(56) References cited: 
EP-A- 0 562 850 



EP-A- 0 566 302 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve, 75001 PARIS (FR) 



1 



EP 0 668 646 B1 



2 



Description 

[0001] The invention relates to electrical heating as- 
semblies including electrically heated panels. The in- 
vention is particularly applicable to electric blankets, and 
will be specifically described in relation thereto. Howev- 
er, it will be appreciated that the invention may also be 
applied to many other forms of heated panels, such as 
under-carpet heaters, mattresses and pads. 
[0002] Electric blankets commonly include a heating 
element in the form of inner arid outer concentric coil 
conductors separated by an electrically insulating layer. 
One or other, or both, of the coils provide the heating 
effect. Should overheating occur, the insulating layer 
separating the two conductors is designed to melt, caus- 
ing the two conductors to come into electrical contact 
with one another, causing a short circuit or low imped- 
ance path to occur. This causes a change of current in 
the electric circuit containing the conductors, causing a 
fuse to blow and thus isolating the blanket from the 
mains supply. 

[0003] There are many ways of detecting that a short 
circuit or low impedance path has developed between 
the two conductors, and examples of suitable circuits 
are described in British Patent Specifications Nos. 
1155118, 1585921, 1599709, and 2028608. However, 
the known arrangements suffer from certain disadvan- 
tages and there are three particular problem areas 
which the arrangements described in the above-men- 
tioned specifications, and many other arrangements, fail 
to address. 

[0004] Apart from incorporating an effective overheat 
protection system an electric blanket must, in order to 
be a practical commercial proposition, also incorporate 
means for providing selective multiple heat settings. The 
above-mentioned specifications therefore all show 
ways in which the two resistive conductors of the heating 
element can be switched or electrically connected so as 
to provide the required alternative heat settings. 
[0005] In practice, in order to achieve the required 
heat settings the four, or more, ends of the conductors 
are connected to either an in-line switch or a bedside 
control unit. In some cases the coaxial heating conduc- 
tors themselves are extended, within a protective 
sheath, from the blanket to the switch in which the re- 
quired electrical connections are made. In other blan- 
kets the ends of the heating conductors are connected 
to conventional bunch stranded copper multicore cables 
which lead to the switch or control unit where they are 
connected to electric circuitry for controlling the multiple 
heat settings and the overheat protection circuitry. In 
some blankets an intermediate multipin plug and socket 
may be provided between the blanket and the connect- 
ing cable leading to the switch or control unit. 
[0006] In both of these known arrangements the 
sheath type interconnection or multicore cable is bulky 
and heavy and relatively stiff, particularly under cold 
conditions, and accordingly may be difficult to manipu- 



late and stow away, leading to complaints from users as 
a result of the intrusive nature of the cables. More im- 
portantly, however, although electric blankets of this 
kind have led to a large reduction in fires caused by over- 
5 heating of the blanket, there has been an increase in the 
number of fires caused by arcing due to failure of the 
electrical flex leading to the blanket. It is now well ac- 
cepted that in the many blankets on the market today, 
which are well protected against overheating, the weak- 
10 est part of the blanket is the multicore connection be- 
tween the blanket and the switch or control box. This 
has been as a direct result of the provision of overheat 
protection because in early simple electric blankets 
which were used to preheat beds, and where overheat 
is protection was not provided, it was possible to use sim- 
ple slim two-core round flex, or flat twin cables, between 
the blanket and control switch or unit. The life of such 
cables, and resistance to fatigue and failure through 
flexing, is many times greater than that of, in particular, 
20 the bulky four core cables now conventionally required 
in blankets with overheat protection. 
[0007] The Incorporation of the above-mentioned ad- 
vanced overheat protection systems in blankets has led 
to greater public confidence in using electric blankets, 
25 not just for pre-warming a bed, but also for all-night use 
as well. The Increasing tendency for people to lie on or 
under electrically heated blankets has led to considera- 
ble research, mostly in U.S.A., on the question of wheth- 
er being in close proximity to heating conductors, and 
30 the electro-magnetic fields which they radiate, has any 
adverse effect on the human body. Such research was 
initially triggered by the concern of many medical ex- 
perts at the higher incidence of certain illnesses 
amongst people living in the vicinity of high voltage elec- 
ts trie transmission lines. The field strengths under such 
power lines are very much higher than those emitted by 
electric blanket heating elements and to date no firm ev- 
idence has been found that these electro-magnetic 
fields can cause harm, although research is continuing. 
40 However, for the sake of public confidence, it is desira- 
ble that electric blankets should be so designed as to 
reduce to a minimum any electro-magnetic fields result- 
ing from the electric current flowing through the heating 
elements. 

45 [0008] Another disadvantage of known electric blan- 
kets having advanced overheat protection systems is 
the higher incidence of failure of an electrical component 
or fuse even though overheating has not occurred. The 
main reason for such failures is the transient breakdown 
so of one of more of the components incorporated within 
the overheat protection circuitry. 
[0009] Very often these overheat protection circuits 
incorporate various diodes, sometimes arranged "back- 
to-back" across the supply terminals. When a short cir- 
55 curt develops between the coaxial heating conductors, 
as a result of melting of the insulation layer, the in- 
creased current flow in these diodes causes a consid- 
erable increase in supply current, from d.c. (half-wave 
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a.c.) to full-wave a.c., resulting In the blowing of a series 
fuse. 

[0010] In practice, however, it has been found that 
transient breakdown of some of these protection diodes 
causes the series fuse to blow due to there being no 
limiting resistance in the fusing path. Thus, increasing 
the safety and reliability of the blanket with respect to 
overheating has led to increasing failures due to unfore- 
seen control unit or switch component breakdowns 
caused by transient mains voltage perturbations. 
[0011] Novel arrangements to overcome the above- 
mentioned disadvantages have been described and 
claimed in our co-pending British Patent Specification 
No. 2266201 . The present invention relates to alterna- 
tive novel forms of electric blanket, or other electrically 
heated panel, in which the above-mentioned disadvan- 
tages may also be overcome. 

[0012] EP 0562850 describes a number of heating 
devices having a heating element and a thermally acti- 
vated fuse arrangement operable to interrupt a circuit 
containing the heating element in the event that a short 
circuit occurs in the heating element. 
[001 3] According to the present invention there Is pro- 
vided an electrical heating assembly consisting of an 
electrically heated panel including an electric heating el- 
ement comprising inner and outer coaxial coil conduc- 
tors separated by an electrically insulating layer, first 
current rectifying means electrically connected in series 
between said conductors, and an adjustable control as- 
sembly for connection to an alternating current mains 
supply, the control assembly incorporating control 
means to vary the supply of current to the heating ele- 
ment, a thermally actuated fuse, second current rectify- 
ing means, and a resistor located adjacent the fuse and 
so connected to the second current rectifying means 
that in the event of short-circuiting of said first current 
rectifying means, as a result of overheating of the con- 
ductors leading to breakdown of said insulating layer, 
sufficient current flows through the resistor to raise its 
temperature sufficiently to actuate the fuse and interrupt 
the circuit leading to the conductors, characterised in 
that the first current rectifying means is carried on the 
electrically heated panel, the first current rectifying 
means and the heating element being the only electron- 
ic components ofthe assembly carried on the panel, the 
adjustable control assembly being separate from the 
panel and being connected to the conductors of the 
heating element by a two-core flexible electrical cable 
incorporating a detachable plug-and-socket connector. 
[001 4] Preferably said inner and outer conductors are 
of substantially the same electrical resistance. 
[001 5] Said control assembly may be adapted to vary 
the current flowing through the conductors during only 
one polarity cycle of the alternating mains supply, said 
first current rectifying means serving to prevent flow of 
current through the conductors during the opposite po- 
larity cycle of the mains supply. 
[0016] The control means itself may be of a kind to 



permit flow of current only in the direction permitted by 
said first current rectifying means. For example, the con- 
trol means may comprise an SCR. In this case the sec- 
ond current rectifying means may be connected in par- 
s allel with said control means, and in opposition thereto, 
and in series with the aforesaid resistor. 
[0017] Alternatively, the control means may be of the 
kind, such as a triac or mechanical regulator, to permit 
flow of current in both directions, said second current 
10 rectifying means being connected in series with the con- 
trol means, and In the same orientation as said first cur- 
rent rectifying means, and said resistor being connected 
in parallel with the second current rectifying means. 
[0018] In a further arrangement where the control 
15 means is of a kind to permit flow of current in both di- 
rections, there may be provided a third current rectifying 
means connected in series with the control means, and 
in the same orientation as said first current rectifying 
means, said second current rectifying means, in series 
with said resistor, being connected in parallel with said 
control means and third current rectifying means, the 
second and third current rectifying means being con- 
nected in opposition. 

[0019] In any of the above arrangements each of the 
first, second and/or third current rectifying means may 
comprise a diode. 

[0020] The control assembly preferably includes a 
conventional excess current operated fuse connected 
in series with said control means. By an excess current 
operated fuse is meant a fuse including a current-carry- 
ing conductive member which is melted, so as to break 
the circuit, as a direct result of an excess current flowing 
through the conductive member itself. 
[0021] The following is a more detailed description of 
embodiments of the invention by way of example, refer- 
ence being made to the accompanying drawings in 
which: 

Figure 1 is a diagrammatic representation of an 
electric blanket and the electrical circuitry associat- 
ed therewith, 

Figure 2 is a similar view of a modified arrangement, 
and 

Figures 3-6 show alternative modified forms of part 
of the control assembly for the electric blanket. 

[0022] Referring to Figure 1: the heating element of 
the blanket (which is indicated di a grammatically at 9) 
comprises outer and inner coaxial coil conductors R1 
and R2. The inner coil R2 may be wound on a central 
core 8 of rayon and is covered with a thin sheath of elec- 
trically insulating thermoplastic material which is indicat- 
ed diagrammatically at 10. The outer coil R1 is wound 
on the sheet of insulating material 10 and is then itself 
covered in a second outer insulating sheath 7. 
[0023] The insulating thermoplastic sheath 10 be- 
tween the coils R1 and R2 may be either a low melting 
temperature plastics such as polyethylene or a higher 



25 



30 



35 



40 



45 



50 



3 



5 



EP 0 668 646 B1 



6 



melting temperature pvc, the impedance of which de- 
creases with rise in temperature. The outer sheath 7 
around the coil R1 may also be made of pvc. 
[0024] The heating element is shown only diagram- 
matically in the drawing, and in practice will be in the 
form of a single flexible cable which is secured to the 
fabric of the blanket 9 in a tortuous or convoluted pattern 
so as to extend over substantially the whole area of the 
blanket, in well known manner. The construction and 
materials of the blanket itself, the pattern in which the 
heating element is arranged, and the manner in which 
it is secured to the blanket, do not form a part of the 
present invention and will not therefore be described in 
detail. Those skilled in the art will be well aware of the 
alternative forms of construction which are available. 
[0025] The two conductors R1 and R2 are connected 
in series by a current rectifying device in the form of a 
diode D1 . It will be seen that one end of the conductor 
R1 is connected, through the diode D1 , to the opposite 
end of the conductor R2 so that current flows through 
both conductors in the same direction. The conductors 
R1 and R2 may be both of substantially the same resist- 
ance, for example about 240 Ohms. 
[0026] The ends of the conductors R1 and R2 oppo- 
site their connections to the diode D1 are connected by 
wires 1 1 to a control unit 1 2. The wires 1 1 may comprise 
simple two-core electrical flex of well known kind, and 
may incorporate a simple two-core plug and socket 16. 
The flex may be round or flat or may be of coaxial con- 
struction. The flex may be of any convenient length so 
that the control unit 12 may be placed in any convenient 
position in relation to the electric blanket. Since only a 
simple two-core flex is required, the flex is not heavy, 
stiff or Intrusive and may be conveniently laid or tucked 
in any position required so that the control unit 12 may, 
for example, be positioned on a bedside table or in any 
other convenient position, or may be embodied in an in- 
line switch near to the blanket. 
[0027] Furthermore, the blanket may be disconnected 
from the control unit 12, by disconnecting the plug and 
socket 1 6, so that the blanket may be washed. This is 
not generally possible with prior electrical blankets 
where, due to the necessity of using heavy sheathed or 
multicore connecting cables, the control unit must in 
practice remain permanently connected to the blanket. 
[0028] The wire 1 1 leading to the coil R1 is connected, 
in the control unit 1 2, to the line terminal 1 3 of an electric 
mains supply, through a thermally actuated fuse F1 . The 
other wire 11 , leading from the inner coil R2, is connect- 
ed to the mains neutral terminal 14 through a thyristor 
S1 which is controlled by a manually adjustable control 
circuit indicated diagrammatically at 15. 
[0029] Connected in parallel across the thyristor S1 is 
a second circuit rectifying device in the form of a shunt 
diode 02 in series with a resistor R3. The diode 02 is 
connected in opposition to the diode 01, i.e. It is ar- 
ranged to pass current in the opposite direction to that 
permitted by the diode D1 . 



[0030] The resistor R3 is located adjacent the fuse F1 
and is thermally coupled to it as indicated diagrammat- 
ically at 16 in Figure 1 . The thermal fuse may typically 
be of ceramic or metal axial construction and may be 

5 thermally coupled to the resistor R3 by a body of grease, 
resin or paint to improve the response. The thermal fuse 
might be arranged to operate when raised to a temper- 
ature in the range of 75°-125°C. 
[0031] The thermal fuse F1 may, for example, be of 

10 the kind where heat from the resistor R3 causes a plas- 
tics or low-melting-point alloy in the fuse to melt, which 
in turn allows to spring apart two contacts which carry 
the appliance load current and are normally held togeth- 
er by the plastics or alloy. The operation of such a fuse 

15 j S substantially independent of the current flowing 
through the fuse itself, and depends only on the current 
flowing through the associated resistor. 
[0032] The blanket assembly operates as follows: in 
normal operation of the blanket, current flows through 

20 R1, D1,R2andS1 in the positive half cycles of the mains 
supply, the current depending on the manual setting of 
the thyristor control circuit 15. The diode D2 and resistor 
R3 perform no function when the heating element is op- 
erating normally, since the diode D2 is in opposition to 

25 the direction of current during the positive half cycles 
when current flows.through the coils R1 and R2. 
[0033] If overheating of the heating element occurs for 
any reason, the insulating thermoplastic layer 10 be- 
tween the coils will melt so as to cause a short circuit or 

30 low impedance path between the coils R1 and R2 at the 
location where the insulation melts. As a result of this 
short circuit or low impedance path, current will begin to 
flow through R1 and R2 in both the positive and negative 
half cycles of the mains supply, in view of the short 

35 circuiting across the diode 01 . During the negative half 
cycles of the mains supply, the shunt diode D2 will now 
allow current to flow through the resistor R3. The resist- 
ance of R3 is substantially greater than the resistance 
of R1 and R2. For example the conductors R1 and R2 

40 may each have a resistance of 240 Ohms, whereas the 
resistor R3 may have a resistance of 5600 Ohms. Con- 
sequently most of the negative supply voltage cycles ap- 
pear across the resistor R3 causing it to heat up rapidly 
and cause the fuse F1 to blow, thus Isolating the blanket 

45 9 and control assembly 1 2 from the mains supply. 
[0034] In a typical blanket of say 60W at 240V: 

y}2 x 60 

Heating current (rms) = +g4Q = +0.35 Amp 

50 

[0035] In the event of a fault the supply current will 
increase slightly due to current now flowing through R1 , 
R2, D2 and R3 in negative half cycles. 

Fault current typically = ^ 2 "^ 00 = "0 03 Amp 

i.e. the fault current will be only about 1 0% of the normal 
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input current. 

Fault power in R3 = 0.03 2 x 5600 = 5 Watts 

[0036] This power is more than sufficient to blow the 
fuse F1 within no more than 30 seconds of the resistor 
being energised. 

[0037] In the arrangement of Figure 1 the end of the 
coil conductor R1 is connected, through the diode D1, 
to the opposite end of the coil conductor R2. According- 
ly, the current flow through the coils R1 and R2 is in the 
same direction. As a result of this any electro-magnetic 
fields generated by the two coils will be combined. As 
previously mentioned, there has been some concern, 
although without firm evidence, that the electro-magnet- 
ic fields generated by an electric blanket may have an 
adverse effect on the human body, particularly in view 
of the increasing tendency for people to lie on or under 
an electrically heated blanket for the whole of the night. 
[0038] Figure 2 shows a modification of the arrange- 
ment shown in Figure 1 designed to reduce to a mini- 
mum any electro-magnetic fields resulting from the elec- 
tric current flowing through the coil conductors. In the 
arrangement of Figure 2 the adjacent ends of the con- 
ductors R1 and R2 are connected by the diode D1 . As 
a result of this the current flows in opposite directions in 
the two conductors so that the electro-magnetic fields 
generated by the conductors tend to cancel each other 
out. 

[0039] The arrangement of Figure 1 has the advan- 
tage that, when a fault occurs, the resultant effective re- 
sistance of the two conductors will remain approximate- 
ly the same regardless of the position where the fault 
occurs. In the modified arrangement of Figure 2, on the 
other hand, the effective resistance will vary substan- 
tially depending on where the fault occurs. Thus, if the 
fault occurs at the right hand end of the conductor, ad- 
jacent the diode D1 , the effective resistance will be fairly 
close to the combined resistances of the two conduc- 
tors. If the fault occurs at the left hand end of the heater 
element, remote from the diode D1, however, this will 
result in a virtual short circuit giving a massive increase 
in the current flow. 

[0040] In order to protect the control device S1 in the 
event of such a failure, therefore, a conventional excess 
current operated fuse F2 is provided in the circuit in se- 
ries with the control device S1, as shown in Figure 2. 
The fuse F2 can be a robust type of, say, 2 amp rating 
since its only purpose is to protect against faults near 
the left-hand end of the heating element. Normally, the 
resistor R3 will still be energised when a fault occurs, 
causing the fuse F1 to blow before the fuse F2. Howev- 
er, the incorporation of the conventional fuse F2 pre- 
vents short circuit failure of the device S1 from occur- 
ring, which would otherwise prevent the resistor R3 and 
the fuse F1 from being activated. 
[0041] The fuse F2 may be of any suitable form and 



may comprise, for example, a fine wire cartridge or a 
low ohmic value fusible resistor. 
[0042] in the arrangements of Figures 1 and 2 the 
control device S1 is shown as an SCR the duty cycle of 

5 which governs the amount of heat developed in the blan- 
ket. However, the invention is not limited to the use of 
control devices of this type, and a similar effect could be 
achieved by use of a triac or mechanical switching reg- 
ulator. However, such devices would also permit current 

10 flow in the negative cycle of the mains supply and in view 
of this rearrangement of the protective components is 
required. Figures 3-6 show such alternative arrange- 
ments. 

[0043] In the arrangement of Figure 3, the control de- 
15 vice S1 is a triac, and in this case the resistor R3 is ar- 
ranged in series with the triac. The diode D2 is connect- 
ed in parallel with the resistor R3, but is now orientated 
to permit flow of current in the same direction as the di- 
ode D1 , instead of in the opposite direction as was the 
case in the arrangements of Figures 1 and 2. 
[0044] Now, during the positive half cycle, when the 
diode D1 permits flow of current through the heating el- 
ement, the diode D2 bypasses the resistor R3 so that it 
is not energised. During normal operation of the blanket 
there is no current flow during the negative half cycle. 
However, when a fault occurs current flow also takes 
place during the negative half cycle and this is permitted 
by the triac S1 . However, the orientation of the diode D2 
is such that this current flow is not allowed to bypass the 
resistor R3 and it therefore flows through the resistor 
causing it to become heated and to trigger the fuse F1 . 
[0045] Figure 5 shows a similar arrangement, which 
works in the same way in the case where the control 
device S1 is a mechanical switching regulator as indi- 
cated diagrammatical ly in Figure 5. 
[0046] Figure 4 shows an alternative arrangement 
where the control device S1 is a triac. In this case the 
resistor R3 and diode D2 are connected in parallel with 
the control device S1 , in similar fashion to the arrange- 
ments of Figures 1 and 2, but in this case a further diode 
D3 is connected in series with the triac S and in oppo- 
sition to the diode D2. 

[0047] The effect of the additional diode D3 is to en- 
sure that current only flows through the triac S1 in the 
positive half cycle of the mains supply. If a fault occurs 
in the heater, the diode D3 prevents current flowing 
through the triac S1 in the negative half cycle, and such 
current flows through the resistor R3 instead, causing 
actuation of the thermal fuse F1 as before. 
[0048] Figure 6 shows a similar arrangement to Fig- 
ure 4 where the control device S1 is a mechanical 
switching regulator. The arrangement otherwise works 
in similar fashion to the arrangement of Figure 4. 
[0049] In all the described arrangements the heating 
current in the positive half cycle passes through the con- 
trol device S1, whatever form it takes, whereas in the 
event of a fault any current flowing in the negative half 
cycle is always steered through the fuse heating resistor 
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R3. 

[0050] In assemblies according to the present inven- 
tion, in normal operation the same current always flows 
in both heating conductors R1 and R2 at the same time, 
such current being controlled by the manual setting of 
the control device S1 . This permits the electric blanket 
to be connected to the control assembly by a simple two- 
core flexible cable with the advantages this gives. In 
most prior art arrangements variation in heating effect 
of the heating element is achieved by switching the con- 
nections between the conductors so that four heat set- 
tings are provided according to whether the current 
flows in one or other only of the two conductors, in both 
conductors in parallel, or both conductors in series. This 
involves connecting all four ends of the two conductors 
to a control switch which, as previously mentioned, ne- 
cessitates the use of a bulky and stiff multi-core cable 
between the blanket and the control assembly. 
[0051] In arrangements according to the invention the 
whole resistance of the heating conductors R1 and R2 
is always in series with the diode D1 and control device 
S1, during normal operation, so that transient break- 
down of either device is very unlikely. Similarly transient 
spikes capacitively transferred from one heatirg conduc- 
tor to the other are also prevented from causing damage 
to the diode D2 via the series resistor R3. 



Claims 

1. An electrical heating assembly consisting of an 
electrically heated panel (9) including an electric 
heating element comprising inner and outer coaxial 
coil conductors (R1 ,R2) separated by an electrically 
insulating layer (10), first current rectifying means 
(D1 ) electrically connected in series between said 
conductors, and an adjustable control assembly 
(12) for connection to an alternating current mains 
supply, the control assembly (1 2) incorporating con- 
trol means (S1) to vary the supply of current to the 
heating element, a thermally actuated fuse (F1), 
second current rectifying means (D2), and a resistor 
(R3) located adjacent the fuse (F1 ) and so connect- 
ed to the second current rectifying means (D2) that 
in the event of short-circuiting of said first current 
rectifying means (D1), as a result of overheating of 
the conductors (R1.R2) leading to breakdown of 
said insulating layer (10), sufficient current flows 
through the resistor (R3) to raise its temperature 
sufficiently to actuate the fuse (F1 ) and interrupt the 
circuit leading to the conductors, characterised In 
that the first current rectifying means (D1 ) is carried 
on the electrically heated panel (9), the first current 
rectifying means (D1) being the only electronic 
component ofthe assembly other than the heating 
element carried on the panel (9), the adjustable 
control assembly (12) being separate from the pan- 
el (9) and being connected to the conductors 



(R1 ,R2) of the heating element by a two-core flexi- 
ble electrical cable (11) incorporating a detachable 
plug-and-socket connector (16). 

5 2. An electrical heating assembly according to Claim 
1 , characterised In that said inner and outer con- 
ductors (R1 ,R2) are of substantially the same elec- 
trical resistance. 

10 3. An electrical heating assembly according to Claim 
1 or Claim 2, characterised in that said control as- 
sembly (12) is adapted to vary the current flowing 
through the conductors during only one polarity cy- 
cle of the alternating mains supply, said first current 

is rectifying means (D1 ) serving to prevent flow of cur- 
rent through the conductors during the opposite po- 
larity cycle of the mains supply. 

4. An electrical heating assembly according to any of 
20 Claims I to 3, characterised In that the control 
means (S1 ) Is of a kind to permit flow of current only 
in the direction permitted by said first current recti- 
fying means (D1). 

2s 5. An electrical heating assembly according to Claim 

4, characterised In that the control means (S1) 
comprises an SCR. 

6. An electrical heating assembly according to Claim 
30 5, characterised In that the second current recti- 
fying means (D2) is connected in parallel with said 
control means (S1), and in opposition thereto, and 
in series with the aforesaid resistor (R3). 

35 7. An electrical heating assembly according to Claim 

5, characterised In that the control means (S1 , 
Fig. 3) is of the kind to permit flow of current in both 
directions, said second current rectifying means 
(D2) being connected in series with the control 

40 means, and in the same orientation as said first cur- 
rent rectifying means (D1), and said resistor (R3) 
being connected in parallel with the second current 
rectifying means. 

45 8. An electrical heating assembly according to Claim 

6, characterised in that said control means (S1 ) is 
a triac or mechanical regulator 

9. An electrical heating assembly according to Claim 
so 1 or Claim 2, characterised in that the control 
means (S1 , Fig. 4) is of a kind to permit flow of cur- 
rent In both directions, and there is provided a third 
current rectifying means (D3) connected in series 
with the control means (S1), and in the same orien- 
55 tation as said first current rectifying means (D1), 
said second current rectifying means (D2), in series 
with said resistor (R3), being connected in parallel 
with said control means (S1 ,Fig.4) and third current 
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rectifying means (D3), the second and third current 
rectifying means (D2.D3) being connected in oppo- 
sition. 

10. An electrical heating assembly according to any of 
the preceding claims, characterised In that each 
of the first, second and/or third current rectifying 
means (D1 ,D2,D3) comprise a diode. 

1 1 . An electrical heating assembly according to any of 
the preceding claims, characterised In that the 
control assembly (12) includes a conventional ex- 
cess current operated fuse (F2) connected in series 
with said control means (S1). 



PatentansprUche 

1. Elektrische Erwarmungsanordnung, bestehend 
aus einern elektrisch erwarmten Feld (9) mit einem 
elektrischen Erwarmungselement, umfassend in- 
nere und auBere koaxiale Spulenleiter (R1 , R2) t die 
durch eine elektrisch isolierende Schicht (1 0) ge- 
trennt sind, einer ersten Stromgleichrichtungsein- 
richtung (D1), die zwischen die Leiter elektrisch in 
Serie geschaltet ist, und einer einstellbaren Steuer- 
anordnung (12) zur Verbindung mit einer Wechsel- 
strom-Hauptstromversorgung, wobei die Steueran- 
ordnung (12) eine Steuereinrichtung (S1) beinhal- 
tet, urn die Zufuhrung von Strom an das Erwar- 
mungselement zu verandern, einer thermisch beta- 
tigten Sicherung (F1), einer zweiten Stromgleich- 
richtungseinrichtung (D2) und einem Widerstand 
(R3), der benachbart zu der Sicherung (F1) ange- 
ordnet und so mit der zweiten Stromgleichrich- 
tungseinrichtung (D2) verbunden 1st, dass fur den 
Fall eines Kurzschlusses der ersten Stromgleich- 
richtungseinrichtung (D1), als Folge eines Uberhit- 
zens der Leiter (R1 , R2), was zu einem Durchbruch 
der isolierenden Schicht (10) fuhrt, ausreichend 
Strom durch den Widerstand (R3) flieBt, urn dessen 
Temperatur ausreichend anzuheben, um die Siche- 
rung (F1) zu betatigen und die Schaltung, die zu 
den Leitern fuhrt, zu unterbrechen, dadurch ge- 
kennzelchnet, dass die erste Stromgleichrich- 
tungseinrichtung (D1) auf dem elektrisch erwarm- 
ten Feld (9) getragen wird, wobei die erste Strom- 
gleichrichtungseinrichtung (D1) die einzige elektro- 
nische Komponente der Anordnung au3er dem Er- 
warmungselement ist, die auf dem Feld (9) getra- 
gen wird, wobei die einstellbare Steueranordnung 
(12) getrennt von dem Feld (9) ist und mit den Lei- 
tern (R1 , R2) des Erwarmungselements durch ein 
flexibles elektrisches Zweikernkabel (11), das einen 
entfernbaren Stecker- und Buchsen-Verbinder (16) 
beinhaltet, verbunden ist. 

2. Elektrische Erwarmungsanordnung nach Anspruch 



1 , dadurch gekennzelchnet, dass die inneren und 
auBeren Leiter (R1 , R2) im Wesentlichen von dem 
gleichen elektrischen Widerstand sind. 

5 3. Elektrische Erwarmungsanordnung nach Anspruch 
1 oder Anspruch 2, dadurch gekennzelchnet, 
dass die Steueranordnung (12) dafur ausgelegt ist, 
um den Strom zu verandern, der durch die Leiter 
wahrend nur eines Polaritatszyklusses der Wech- 

10 selstrom-Hauptstromversorgung flieBt, wobei die 
erste Stromgleichrichtungseinrichtung (D1) dazu 
dient, einen Stromfiuss durch die Leiter wahrend 
des entgegengesetzten Polaritatszyklusses der 
Hauptstromversorgung zu verhindern. 

15 

4. Elektrische Erwarmungsanordnung nach irgendei- 
nem der Anspriiche 1 bis 3, dadurch gekennzelch- 
net, dass die Steuereinrichtung (S1) von einer Art 
ist, um einen Stromfiuss nur in der Richtung zuzu- 

20 lassen, die durch die erste Strom gleichrichtungs- 
einrichtung (D1) zugelassen wird. 

5. Elektrische Erwarmungsanordnung nach Anspruch 

4, dadurch gekennzelchnet, dass die Steuerein- 
25 richtung (S1 ) einen SCR umfasst. 

6. Elektrische Erwarmungsanordnung nach Anspruch 

5, dadurch gekennzelchnet, dass die zweite 
Stromgleichrichtungseinrichtung (D2) parallel zu 

30 der Steuereinrichtung (S1) und entgegengesetzt 
dazu und in Serie zu dem voranstehend erwahnten 
Widerstand (R3) geschaltet ist. 

7. Elektrische Erwarmungsanordnung nach Anspruch 
35 5, dadurch gekennzelchnet, dass die Steuerein- 
richtung (S1, Figur 3) von der Art ist, um einen 
Stromfiuss in beide Richtungen zuzulassen, wobei 
die zweite Stromgleichrichtungseinrichtung (D2) zu 
der Steuereinrichtung in Serie geschaltet ist, und in 

40 der gleichen Orientierung wie die erste Strom- 
gleichrichtungseinrichtung (D1), und der Wider- 
stand (R3) parallel zu der zweiten Stromgleichrich- 
tungseinrichtung geschaltet ist. 

45 8. Elektrische Erwarmungsanordnung nach Anspruch 

6, dadurch gekennzelchnet, dass die Steuerein- 
richtung (S1) ein Triac Oder ein mechanischer Reg- 
ler ist. 

so 9. Elektrische Erwarmungsanordnung nach Anspruch 
1 oder Anspruch 2, dadurch gekennzelchnet, 
dass die Steuereinrichtung (S1, Figur 4) von einer 
Art ist, um einen Stromfiuss in beide Richtungen zu- 
zulassen; und eine dritte Stromgleichrichtungsein- 

55 richtung (D3) vorgesehen ist, die in Serie zu der 
Steuereinrichtung (S1) geschaltet ist, und in der 
gleichen Orientierung wie die erste Stromgleich- 
richtungsetnrichtung (D1), die zweite Stromgleich- 
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richtungseinrlchtung (D2), in Serie zu dem Wider- 
stand (R3), parallel geschaltetzu derSteuereinrich- 
tung (S1 , Flgur 4) und der dritten Stromgleichrich- 
tungseinrichtung (D3), wobel die zweiten und drit- 
ten Stromgleichrichtungseinrichtungen (D2, D3) 
entgegengesetzt geschaltet sind. 

10. Elektrische Erwarmungsanordnung nach irgendei- 
nem der vorangehenden Anspruche, dadurch ge- 
kennzelchnet, dass die erste, zweite und/oderdrit- 
te Stromgleichrichtungseinrichtung (D1 , D2, D3) ei- 
ne Diode umfasst 

11. Elektrische Erwarmungsanordnung nach irgendei- 
nem der vorangehenden Anspruche, dadurch ge- 
kennzeichnet, dass die Steueranordnung (12) ei- 
ne herkommliche durch einen Uberstrom betriebe- 
ne Sicherung (F2) einschlieBt, die zu der Steuerein- 
richtung (F1) in Serie geschaltet ist. 



Revendications 

1 . Assemblage de chauffage electrique constitue par 
un panneau chauffe electriquement (9) qui inciut un 
element de chauffage electrique qui comprend des 
conducteurs bobines coaxiaux interne et externe 
(R1, R2) qui sont separes par une couche electri- 
quement isolante (10), un premier moyen de re- 
dressement de courant (D1 ) qui est connecte elec- 
triquement en serie entre lesdits conducteurs et un 
assemblage de commande reglable (12) pour une 
connexion a une alimentation secteuren courant ai- 
ternatif, ^assemblage de commande (12) incorpo- 
rant un moyen de commande (S1) pour faire varier 
I'alimentation en courant sur I'element de chauffa- 
ge, un fusible actionne thermiquement (F1), un se- 
cond moyen de redressement de courant (D2) et 
une resistance (R3) qui est locaiisee de maniere a 
etre adjacente au fusible (F1) et qui est connectee 
au second moyen de redressement de courant (D2) 
de telle sorte que, dans le cas d'un court-circuit du- 
dit premier moyen de redressement de courant 
(D1), en tant que resultat d'une surchauffe des con- 
ducteurs (R1 , R2) aboutissant a une rupture de la- 
dite couche isolante (10), un courant suffisant cir- 
cule au travers de la resistance (R3) pouraugmen- 
ter sa temperature suffisamment pour action ner le 
fusible (F1) et pour interrompre le circuit aboutis- 
sant aux conducteurs, caracterise en ce que le 
premier moyen de redressement de courant (D1) 
est support© sur le panneau chauffe electriquement 
(9), le premier moyen de redressement de courant 
(D1) etant le seul composant electronique de I'as- 
semblage autre que I'element chauffant supports 
sur le panneau (9), ('assemblage de commande re- 
glable (12) etant separe du panneau (9) et etant 
connecte aux conducteurs (R1, R2) de I'element 



chauffant au moyen d'un cable electrique flexible a 
deux noyaux (11) qui incorpore un connecteur prise 
male/prise femelle amovible (1 6). 

5 2. Assemblage de chauffage electrique selon la re- 
vendication 1 , caracterise en ce que lesdits con- 
ducteurs interne et externe (R1 , R2) sont sensible- 
ment de la meme valeur de resistance electrique. 

10 3. Assemblage de chauffage electrique selon la re- 
vendication 1 ou 2, caracterise en ce que ledit as- 
semblage de commande (1 2) est adapte pour faire 
varier le courant qui circule au travers des conduc- 
teurs pendant seulement un cycle d'une polarite de 

15 I'alimentation secteur en courant alternatif, ledit 
premier moyen de redressement (D1 ) servant a em- 
pecher qu'un courant ne circule au travers des con- 
ducteurs pendant le cycle de polarite oppose de 
i'alimentation secteur. 

20 

4. Assemblage de chauffage electrique seton Tune 
quelconque des revendications 1 a 3, caracterise 
en que le moyen de commande (S1) est d'un type 
qui permet qu'un courant ne circule que suivant la 

25 direction qui est autorisee par ledit premier moyen 
de redressement de courant (D1). 

5. Assemblage de chauffage electrique selon la re- 
vendicatton 4, caracterise en ce que le moyen de 

30 commande (S1) comprend un SCR. 

6. Assemblage de chauffage electrique selon la re- 
vendication 5, caracterise en ce que le second 
moyen de redressement de courant (D2) est con- 

35 necte en parallele audit moyen de commande (S1 ) 
et en opposition a celui-ci ainsi qu'en serie avec la 
resistance (R3) mention nee ci-avant. 

7. Assemblage de chauffage electrique selon la re- 
40 vendication 5, caracterise en ce que le moyen de 

commande (S1 , figure 3) est du type pour permettre 
qu'un courant circule dans les deux directions, ledit 
second moyen de redressement de courant (D2) 
etant connecte en serie au moyen de commande et 
45 selon la meme orientation que ledit premier moyen 
de redressement de courant (D1 ), et ladite resistan- 
ce (R3) etant connectee en parallele au second 
moyen de redressement de courant. 

so 8. Assemblage de chauffage electrique selon la re- 
vendication 6, caracterise en ce que le moyen de 
commande (S1) est un triac ou un r6gulateur me- 
canique. 

55 9. Assemblage de chauffage electrique selon la re- 
vendication 1 ou 2, caracterise en ce que le moyen 
de commande (S1 , figure 4) est d'un type pour per- 
mettre qu'un courant circule dans les deux direc- 
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tions, et un troisieme moyen de redressement de 
co u rant (D3) qui est connects en s6rie avec le 
moyen de commande (S1) et selon la meme orien- 
tation que ledit premier moyen de redressement de 
courant (D1) est prevu, ledit second moyen de re- 5 
dressement de courant (D2), en serie avec ladite 
resistance (R3), etant connecte en parailele audit 
moyen de commande (S1 , figure 4) et audit troisie- 
me moyen de redressement de courant (D3), les 
second et troisieme moyens de redressement de 10 
courant (D2, D3) etant connectes en opposition. 

10. Assemblage de chauffage electrique selon Tune 
quelconque des revendications precedentes, ca- 
racterise en ce que chacun des premier, second « 
et/ou troisieme moyens de redressement de cou- 
rant (D1 , D2, D3) comprend une diode. 

11. Assemblage de chauffage 6lectrique selon I'une 
quelconque des revendications precedentes, ca- 20 
racterise en ce que I'assemblage de commande 

(1 2) inclut un fusible actionne par courant excessif 
classique (F2) qui est connecte en s6rie avec ledit 
moyen de commande (SI), 

25 
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